The previously presented consensus sequence for eukaryotic translation initiation sites by Kozak (1) wa3 derived substantially from vertebrate mRNA sequences. Drosophila nuclear genes exhibit a significantly different translation start consensus sequence. These differences probably do not represent mechanistic differences in translation initiation Inasmuch as both taxa exhibit identical preferences and restrictions at the crucial -3 position. Using more conservative criteria for the assignment of consensus the following consensus sequences were derived: vertebrate-CANCAUG and Drosophila- §AAftAUG.
INTRODUCTION Previous analyses of the sequences flanking the translational start (TS)
site in 211 eukaryotic mRNAs by Kozak (1) revealed an apparent consensus sequence CCACCAUC(G). Kozak's TS consensus sequence has been widely U3ed to examine newly sequenced gene3 for the location of translational start sites.
Kozak (2) has experimentally demonstrated that certain combinations of nucleotides flanking the start site have potent effects upon translation rates.
This was most apparent at the -3 position (I.e. three nucleotides upstream of the start codon) where translation initiation is negatively affected by substitutions of nonconsensus nucleotides. The Importance of the other consensus nucleotides is more subtle and they exhibit an interaction effect with the state of the -3 position. Sargan and coworkers (3) have proposed that the recognition of the start site by the ribosome could be mediated through complementary pairing of the mRNA CCACC sequence between -5 and -1 (or at least a similar sequence nearby) and five nucleotides at the base of the highly conserved 18S rRNA stem loop structure. Thus this consensus sequence has considerable practical and theoretical value. An untested assumption of this body of work is that the consensus sequence is valid for all eukaryotic taxa. Over 80% of the sequences analyzed by Kozak were of vertebrate origin and therefore the generality of this consensus sequence wa3 unknown. I have compiled and analyzed the sequences flanking the start codon of Drosophila For reference the ATG (AUG) start codon corresponds to +1 through +3. The vertebrate data was extracted from the compilation of sequences by Kozak (1) . The Drosophlla data are from the sequences listed In Fig. 2 with the exclusions Indicated by asterisks. The first block for each data set contains the actual numerical data. The second block for each data set contains these same data presented as a percentage. Below the second block for each set is the derived consensus nucleotldes (upper case letters) and preferred nucleotides (lower case letters) as defined in the text. that a few of the 3tart codons reported herein will eventually prove to be erroneous. However, the goal of this study was to obtain reliable consensus data which would not be significantly affected by a few errors.
Vertebrate TS consensus
The sequence data for all of the vertebrates were extracted from Kozak's compilation and analyzed ( Figure 1 ). Not surprisingly, the consensus derived from these data generally agrees with the consensus derived by Kozak for the total data set (i.e. vertebrates and other higher eukaryotes). However, inspection of the numerical data indicate that there 13 no compelling consensus at the -5, -2, and +J4 positions for vertebrates contrary to Kozak's ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG  ATG   ATG   156  GCC  GCT  TGT  TGT  TCG  GCG  GCG  GCG  TCT  GTT  GTT  GCC  GTT   TTC  TTC  TTC  TAC   T*T*T  111   TTC   ACG  AGC  AAT  GAG  GCC  AAG  ATG  CAA  ACG  GAC  TTC   TTC  TTC  TTC   AGC  GAG  ACG  TTT  GGC  AAG  CCC  AAT  GCC  GCC  AAC  CAC  TCG  TCC  CCT  CGT  OCA  TCG  TCA consensus. Thus, the derived vertebrate consensus la CANCAUG using the consensus determination rules stated above. Drosophila TS consensus The sequence data for Drosophlla were derived from published sequences and from unpublished reports sent to me (Figure 2) . Data for the following alx Drosophlla genes were not included because of uncertainty of which start codon among multiple possibilities is actually used: white (1), zeate (V. Pirrotta, personal communication), fushl tarazu (5), a Hobo TE gene (R. Streck and S. Beckendorf, personal comnunlcation), Notch (6,7), caudal (P. Macdonald, personal communication and W. Gehring, personal communication) and Kruppel (8) . The Drosophlla data set contain a number of closely related genes. Gene sequences which were closely related to other genes in the data set were excluded from the consensus analysis and are not tabulated In Figure 1 . The derived consensus for Drosophlla is jJAAftAUG. The average fit to the four consensus positions immediately upstream of the 3tart codon Is 3.1 nucleotldes. Like vertebrates, Drosophlla exhibits a strong consensus for A at the -3 position with a secondary preference for G. The major difference between the Drosophlla and vertebrate consensus Is that the Drosophlla sequence Is A biased as opposed to a C bias. Indeed, A Is the most frequent nucleotlde in 8 of 10 positions upstream of the start codon. This A bias yields differences between the Drosophlla and vertebrate consensus at positions -1, -2, and -1. The G bias at the +1 position previously noted by Kozak (1) Is not observed in Drosophlla genes.
The differences between the vertebrate and Drosophlla TS consensus sequences Indicate that it is inappropriate to use the Kozak consensus as a general eukaryotic consensus sequence. These differences probably reflect taxonomic biases as opposed to qualitatively different mechanisms. Certainly one feature which may prove to be highly conserved in all higher eukaryotes is the strong preference for a purlne at the -3 position. In addition C or A at positions -1, -2, and -1 may be a general preference. 
